Psyche
[Vol. 93 Extensive collections in the Department of Entomolgy, Royal Ontario Museum (ROM) provided the main basis for this study and were supplemented by material borrowed from other collections; deposition of all other specimens examined is given below. On the distribution map for 0. unicolor (Fig. 14) , not all records in the central part of the range are plotted. Since complete listing of all records for 0. unicolor is too voluminous for inclusion here, an abbreviated citation is used; localities are listed under state or province and any other identifier, followed by the place of deposition of the material, and the range for adult flight records is given for each state or province. A complete listing of all records compiled is deposited in the Library of the Royal Ontario Museum. Records for larvae are included; instars are designated as LV (Larval instar V), LIV, LIII, P (Pupa), P P (Prepupa). Life history data for 0. unicolor are grouped into weekly intervals for plotting (Fig. lo) , with each dot representing a collection comprising one or more individuals at a given stage. Larvae were identified to the third instar, although some characters are not as well developed as in the final instar.
Observations on food are based on analysis of the contents of the entire gut from 10 LV, following the method of Cummins (1973) . Food data were recorded on a percentage area basis using an eyepiece grid, and were classified under four categories: animal fragments, vascular plant pieces and filamentous algae, diatoms, and fine particulate organic material (FPOM) unidentifiable as to origin.
Originally recognized as a subgenus of Dicosmoecus (Banks 1943) , Onocosmoecus was later elevated to full generic status by Schmid (1955) on the basis of characters of adults. Larval characters added to the generic diagnosis by Flint (1960) were augmented by Wiggins (1977) .
DESCRIPTION. Adults ( Fig. 1 ) over-all light to medium brown colour, legs uniformly light brown; fore wings yellow-brown with variable markings, corneous spots in cells R4 and M variably pigmented from dark brown to colourless, variable darkish pigmented areas around these spots and along apical and costal margins, ranging from complete absence to the condition where most of the wing is medium brown; these corneous points and surrounding pigmented areas sometimes show a range of expression in a series from a single locality; hind wings paler and without markings. Venation similar to Dicosmoecus except discoidal cell of forewing not more than three times longer than basal radial sector (petiole). Length of fore wing: male 14.5-22 mm; female 15-23 mm. Tibia1 spurs 1, 3,4. Head and thorax with sparse brownish and pale setae; setal warts approximately same colour as surrounding cuticle; pleural setal warts with pale setae, not as dense or long as in Dicosmoecus spp. (except D. obscuripennis Banks); mesepisternum lacking second setal wart.
Male genitalia (Figs. 2, 4 , 1 1, 12). Segment IX broader laterally than in Dicosmoecus, sternum not extended posteromesally. Segment X with external branches broad, flattened, longer than b a s a l segment of inferior appendages, fused to segment IX close to m i ddorsal line dorsad of internal branches; internal branches variably fused together dorsally, inferior branches lacking or occasionally represented by small process, or well developed and prominent; subanal plate cleft mesally, truncate apically. Phallus bearing pair of stout spines ventrally at base of aedeagus; parameres partially and variably fused with aedeagus, each expanded into membranous apex bearing 1-6 stout spines, the arrangement, number and l e n g t h of these spines extremely variable and in more than 50 per cent of specimens examined spines differ on each paramere of a single individual.
Female genitalia (Figs. 3, 5, 6, 7, 13) . Highly variable in structural detail. Segment VIII variably sclerotized ventromesally. Segment IX with massive rounded tergal lobes extending ventrolaterally to sternum IX which is here interpreted as reduced to a very small l o b e or fold on each side of flattened vulval lobe; vulval lobe subdivided into three parts apically but continuous basally, median part variable in shape, lateral parts concave mesally and variable in s h a p e . Segment X elongate, forming anal tube, open ventrally, variably cleft dorsomesally; in ventral aspect, basal shoulders of segment X highly variable in shape even within single series, frequently extended into angulate ledge or tooth at each side.
LARVA. (Fig. 8) . Broad, light coloured median band extending from coronal suture, over pronotum and mesonotum; sclerites o f head, pronotum and mesonotum with dense, minute spines. P r o n oturn lacking stout spines along anterior margin, but with r o w o f 12-16 long, black setae just behind anterior margin, pair closest t o mid-dorsal line distinctly shorter, space between these setae and next seta on either side narrower than that between remaining s e t a e of row (character valid at least to LIII); pronotum and mesonotum with sparse, short yellowish and longer dark setae. Metanotal setae confined to setal areas, variable: sal4-15, sa2 3-13, sa3 9-26; m e t e pimera each with approximately 8-15 setae. Setae on or near v e n t r a l Psyche [vo~. 93 Figs. 2-3. Onocosmoecus unicolor (Banks) . 2, Male genitalia (specimen from Ontario, Durham Co.) : a, lateral; b, dorsal; c, ventral; d, phallus, lateral and ventral. 3, Female genitalia (specimen from Ontario, Durham Co.): a, ventral; b, detail of vulva1 lobe; c, lateral. (anal op., anal opening; gen. op., genital opening; IXt & IXs, tergum and sternum of segment IX; inf. app., inferior appendage; ext. br. X, int. br. X, external and internal branches of segment X; subanal pi., subanal plate). edge of femora: profemur 1-3, mesofemur 4-1 1, metafemur 6-13; tibiae with a single pair of stout spur-like setae; trochanteral brush present on all legs, density variable. Femora flattened and compressed, ventral edges blade-like. Abdominal segment VI with 1-4 setae posterodorsally on each side of median line; VII with 1-5, usually 4 setae in this position; VIII with dorsal transverse row of approximately 16-24 setae; dorsal sclerite on segment IX with 12-15 setae; lateral abdominal gills present on segments IV and V; abdominal gills: dorsal, I1 1-2,3-4; I11 3,3-4; IV 3,3-4; V 2-3,2-3; VI 2-3, 2-3; VII 2,2-3; VIII 0-2; lateral, I1 0,2-3; I11 2-3,2-3; IV 2-3,2; V 1-2; ventral, I1 2,4; 111 3,4; IV 3, 3-4; V 2-3, 4; VI 2-3, 3-4; VII 2, 2-3. Length of larva up to 25 mm. CASE (Fig. 9) . Constructed of fragments of leaves, wood and bark, walls rather thin and flexible; length of case up to 27 mm.
PUPA. Generally as in Dicosmoecus with dorsal hook plates on segments 111-VII, dorsal sclerites on segment I with pronounced median notch, and setal tufts present on first two antenna1 segments; dorsum of segment VIII with approximately 30 setae, dorsum IX with approximately 14; anal processes slightly curved.
Onocosmoecus unicolor (Banks) In 1943 we conclude for reasons outlined below, that all of these names are best treated as synonyms of the original species 0. unicolor; also included in the synonymy is the Palaearctic 0. flaws.
In distinguishing species within the unicolor complex, Banks (1943) utilized characters derived from colour of the fore wings and genitalic morphology. The corneous points on the fore wings of most Trichoptera in cells R4 and M (thyridial cell) are usually darkly pigmented in species of Onocosmoecus and contrast strongly with the light to medium brown fore wings. Around these points the membrane often has indefinite darkened areas, and the extent of these "clouds" was used by Banks as a diagnostic character (Fig. 1) . Although the darkened areas show some differences among type series, we found that variation prevented their use as effective diagnostic characters. We have been unable to find in genitalic structures of either males or females throughout the unicolor complex discrete or discontinuous character states signifying genetic groups and taxonomic species. Differences in shape of the branches of segment X or segments of the inferior appendages to which Banks (1943) also referred seem valid for a few male specimens but blend into a seemingly continuously variable range when more series are studied. Particular importance as diagnostic characters was given by Banks to the number and arrangement of spines on the parameres. We found inordinate variability in these spines, ranging from one to six on each paramere throughout the range of the unicolor complex and frequently with a range in number exhibited within a series from one locality; size and arrangement of the spines was equally variable. Frequently on the two parameres of a single individual the spines differed in both number and arrangement, sometimes exhibiting conditions said to be diagnostic for two of the putative species.
Diagnosis of the females was based mainly on characters of the shape of the tapered posterior extremity of segment X (Banks' sheath of the ovipositor) and presence of a basolateral t o o t h or ledge, and shape of the three parts of the vulva1 lobe. Using these features Banks characterized the females in rather general terms but not with precise diagnoses. We found, as with the males, that because of many intermediate conditions in the characters proposed we were unable to establish discrete groups for females within the unicolor complex.
We have been cognizant of the possibility that species might be definable within the unicolor complex on the basis of other characters, including those from other body structures, but we have not been able to recognize discontinuities in any other characters. Thus we conclude from our study of this material that the entire unicolor complex is best treated as a single, variable taxonomic species. Conclusions from study of the type specimens of the species placed in synonymy follow.
0. unicolor (Banks) . We have examined the holotype female (Skokomish R., Washington) in the Museum of Comparative Zoology. The wings are torn and the apical lobes of segment X broken. The two corneous points on the fore wing are only lightly pigmented, and the surrounding membrane only slightly darker t h a n
the rest of the wing. Banks (1943) stated that the apical lobes of segment X are longer in 0. unicolor than in the other species; in females of the unicolor complex that we have examined these lobes are elongate but variable, and discontinuously longer in none. In the holotype there is a distinct tooth or ledge at the base of each lobe of segment X on the lateral margin (e.g. Fig. 6 ); expression of this character also shows continuous variability in our material and the ledge is lacking in most specimens (e.g. Fig. 3a) . The median and lateral vulval lobes of the holotype taper to rounded points, which blend continuously with a range of conditions in our material. The male has not been clearly identified in the literature. The illustration of male genitalia labeled as unicolor by Ross (1938, fig. 48 ) was given only the status of the "supposed male of bunicolor"' by Banks (1943) ; and although no locality data were given for the specimen illustrated by Ross, Banks (1943: 364) stated that it came from Inyo Co., California. Banks himself (1943) referred to specimens from Banff and Alaska that "may be males of this species," offering as a diagnostic character that the third and fourth spines of the paramere are not widely separated. Our material shows such a very wide range of variation in arrangement of the spines of the parameres that this character cannot be regarded as distinctive.
0. tristis (Banks) . We have examined the three specimens (South Park, Colorado) in the type series from the Museum of Comparative Zoology. From these specimens Ross (1938) Banks (1943) maintained that the two were distinct species. Although the females in the type series were characterized by a pronounced basolateral tooth or ledge on segment X (Banks 1943) , there seems little difference between these specimens and what remains of this character in the holotype of 0. unicolor (see above). The apices of the posterior lobes of segment X are closely appressed in both females of the type series, and all three parts of the vulval lobe are truncate. This latter character contrasts with somewhat more rounded lobes in the holotype of 0. unicolor, but we have many specimens showing intermediate conditions. The male in the type series of 0. tristis was distinguished by narrower external branches of segment X (superior appendages of Banks), but we find little distinction in this character and considerable variation in our material generally (cf. Figs. 2 and 4) . The five spines of the parameres, offered as a diagnostic character for 0. tristis by Banks, have little value in view of the wide variability in number, size and arrangement in our material of the unicolor complex. The three specimens in the type series show slightly different degrees of pigmentation of the corneous points of the fore wing.
Although Ross (1938) designated both lectotype male and lectoallotype female for 0. tristis, there is no male specimen bearing a lectotype label, and it must be concluded either that the specimen was not labelled, or that the label or labelled specimen has been lost. Since among the three remaining specimens of the type series there is only one male, that specimen is here designated lectotype, an assignment which would of course lapse should Ross' lectotype be found.
0. coloradensis (Ulmer) . In the original description Ulmer offered no diagnostic characters for separating 0. coloradensis from closely related forms, but he later commented in a re-description of 0. flaws (Ulmer 1927: 6 ) that his 0. coloradensis was the same as Asynarchus tristis Banks, the genital appendages resembling in turn those of 0. flavus Martynov. Diagnosis on the basis of only two spines on each paramere was later proposed by Banks (1943) (Banks) , larva (specimen from British Columbia). 8a, larva with detail of mesofemur, lateral; b, abdominal segments VII, VIII, IX, dorsal; c, head and thorax, dorsal. 9, case, detail of posterior end.
cited an illustration by Ross (1938, fig. 48 ) as an example. It is not clear what basis there was for this character; no reference was made to it in Ulmer's original description (no genitalic preparations had been made from the type series), and Ross' figure actually shows a third small apical spine on the paramere. Origin of the specimen on which Ross' figure 48 was based was not given, although Banks (1943: 364) stated that it came from Inyo Co., California; furthermore, although designated as 0. unicolor by Ross, the specimen was not accepted by Banks as the male of that species (see above), evidently because he regarded it as 0. coloradensis.
We have examined the three co-types (23, 19, S. Colorado, 1879) in the collection of the Naturhistorisches Museum, Vienna. The parameres of one male each have three spines and those of the other, four spines. We find no other features of these males that are distinctive. In the female of the type series, the apical lobes of segment X are rather long and slender, lacking the basal ledge or tooth of the holotype of 0. unicolor or the females in the type series of 0. tristis. The two corneous points in the fore wing are dark in all specimens, which in the males particularly are surrounded by a relatively large dark area.
0. quadrinotatus (Banks) . We examined the holotype male (Grand Lake, Newfoundland, 28 July 1906) in the Museum of Comparative Zoology. This is the only name based on material from eastern North America, and was distinguished from the western forms by uniformly dark fore wings (Banks 1943) . The holotype displays this character, but in some eastern populations there is a tendency for slighty darkening around the spot in cell R4 (Fig. lb) . Moreover, some specimens from western North America also have uniformly dark fore wings, e.g. Fig. Id . Some of these have several spines on the parameres (e.g., California, Nevada Co., Sagehen Cr., 4 Aug. 1985, 18, ROM) , but in others the spines are reduced to one or two (Utah, Summit Co., E. Fork Bear R., ca. 2 mi. above confluence with Bear R., 4-5 Aug. 1985, 7 3 , ROM; Idaho, Teton Co., Darby Cr., 6-7 Aug. 1985,6S, ROM). The holotype male has five and six spines respectively on the two parameres, distinguished by the basal spine being little longer than the others and not reaching the tip of the paramere (Banks 1943) . Within the eastern part of North America where no western species has ever been recorded in the literature, we found spines of the parameres Psyche [VOI. 93 ranging from three to six, with the basal spine in some extending to the end of the paramere; and within a single series (Province of Quebec, Wacouno R., n. Sept. Iles, 10 Aug. 1973, ROM) all conditions from three to six are represented.
No precise diagnosis was offered for the female by Banks, but only the general characters of rather short apical lobes (Banks' sheath of the ovipositor) and absence of a basal ledge on segment X, and a broad median vulval lobe (Fig. 3) . Our sample of females from eastern populations comprises only six specimens (Ont., P.Q., N.H., Mich.), but genitalic structures differ considerably among them: shape of the vulval lobes, and on segment X, the length and taper of the apical lobes and development of the basolateral ledge. These variations concern the same characters proposed by Banks for diagnosis of the western species of Onocosmoecus, and we find no other basis for identification of 0. quadrinotatus as a separate species.
0. occidentis (Banks) . We examined the holotype male (Wallace, Idaho, l October) in the Museum of Comparative Zoology. Diagnosis was based solely on genitalic characters. In the male the internal branch of segment X (Banks' superior plate) was said to be broadened toward the base and to have a median separation extending to the basal fourth; our examination of the holotype reveals no distinctive broadening in the shape of these combined internal branches and the median separation extends no more than half the length, which is generally characteristic of males of the unicolor complex. Spines of each paramere are four in number as stated, but the arrangement attributed to them holds true only for one paramere of the holotype, spines of the other being quite different. The female was distinguished by characters of segment X-short apical lobes with slightly divergent tips and lacking the basolateral tooth or ledge; over the range of characters in 0. unicolor s.l.. none of these characters is unique as described, and we find nothing that would serve to distinguish this species.
0. alascensis (Banks) . We have examined the holotype male (1 Aug. 1917) and single male paratype (29 July 1917), both from Iditarod, Alaska, from the collection of the Museum of Comparative Zoology. Among the diagnostic characters proposed by Banks (1943) was four spines on the parameres, which the holotype has, but the paratype has three and five spines respectively on the two parameres. The external branches of segment X (superior appendages of Banks) are slightly narrowed at the base, but this feature is variable and appears not to be of diagnostic value. The two corneous points on the fore wings are darkly pigmented and each is surrounded by a fairly well defined dark area. Within the material of the unicolor complex that we have examined none of these characters is distinctive, and we find no reliable basis for identifying this species.
0. flaws (Martynov) . Recognition of this Palaearctic species was somewhat irregular in that the description of the female appeared as Dicosmoecus sp. (sp.n.?) (Martynov 19 13: 477) , with the name proposed later (Martynov 1914: 253) . To the original description, Martynov (1913: 478) added the comment: "This species resembles D. unicolor Banks from Washington Territory. But having seen no specimens of the last named species, and the structure of its genital appendages being entirely unknown, I cannot identify my specimens with D. unicolor." Judging by the illustrations, the female appears to have been described again as Dicosmoecus sp. (Martynov 1925, figs. 1, 2 ). The male was described and illustrated by Ulmer (1927) along with the female; Ulmer mentioned the surprising similarity between flaws and the North American coloradensis [= unicolor] which he had described earlier. We have examined from the Zoological Institute, Academy of Sciences, Leningrad, one of the two female syntypes (Pushino, Kamchatka R., 19 July 1908) and a male evidently identified by Martynov; and in the ROM are additional specimens from two localities in Kamchatka (Dalneje Lake, 18, 19, and Ponomarskaya R., 18), and from the Kurile Islands (Chishima, 18) (Fig. lc) . The syntype female (Fig. 7) fits readily into the range exhibited by our Nearctic material, and we found no unique genitalic characters; the dorsal lobes of segment X lack a basolateral tooth and the median vulval lobe is W o w and well separated from the lateral lobes. In genitalic characters thisflavus syntype is very close to females from Washington (Olympic National Park, 29 June- 
ROM).
T h e male of this series (Fig, 4) shows both pronounced narrowing at the base of the external branch of segment X and broadening toward the apex, as well as a strong tooth on the mesa1 edge of the basal segment of the inferior appendage (Fig. 4b) . In the female (Fig. 51 , segment X forms a slender tubular ovipositor lacking any dorsomedian subdivision, and the basal shoulders of X are not produced as a ledge. By contrast, in a female from Oregon (Baker Co., Pine Cr., 14 July 1967, 15, l?, ROM), segment X has the form of a slender ovipositor (Fig. 61, but Figure 5 , but in the other female the ovipositor is extremely wide; in one of these females the lateral vulva1 lobes are enlarged apically into a thick truncate knob, very unlike the more usual flattened condition in Figure 3b .
Psyche [vo~. 93
Diagnosis for adults of 0. unicolor (Banks) s.l. Fore wings ranging in colour from light yellow brown to dark brown; length of fore wing: male 14.5-18.5 mm; female 15-21 mm.
Male genitalia (Figs. 2, 4) . Segment IX not unusually short; inferior appendages variable in shape of segments, ventromesal angle of basal segment in ventral aspect ranging from obtuse (Fig.  2c) to sharply pointed (Fig. 4b) . Segment X with external branches tending to be orientated in an oblique to horizontal plane, usually narrowed basally and broader toward the apex; internal branches fused together into a flattened, somewhat pointed median lobe variably cleft at the apex; inferior branches usually absent, occasionally represented by a small protuberance or angulate vertical lobe. Phallus with parameres variably fused to aedeagus, ranging from little separation (Fig. 2d) to almost complete separation (as in Fig. 1 Id) ; spines at apex of parameres extremely variable, ranging from 1 to 6, usually straight and singlepointed.
Female genitalia (Figs. 3, 5 , 6, 7). Segment IX with enlarged tergal lobes uniformly bulbous; sternum IX reduced to a small sclerotized lobe at each side of the vulva1 lobe. Segment X in ventral aspect tapered and tubular, broadly open ventrally, dorsally entire or with a narrow median cleft, base of X extended into a lateral shoulder in ventral aspect, variable in shape and frequently dentate.
Biology. Larvae of 0. unicolor live in slow water and pool areas of cool rivers and streams, and also in the littoral zone of cool lakes. There appears to be little preference in substrate since larvae occur in stony streams and organic sediments of lake margins. Larvae usually burrow into bottom sediments for pupation, fixing the case to some larger object such as a rock. Collection records plotted by week for specimens examined (Fig. 10 ) are interpreted as a univoltine life cycle. Most adults emerge in the period 15 July-15 September. Early larval development proceeds quickly, third instars appearing at least by early September, fourth instars by midSeptember, with fourth and fifth instars overwintering. In contrast to Dicosmoecus (Wiggins & Richardson 1982, figs. 33, 34) , no diapausing fifth instar larvae were found in 0. unicolor, Pupae were collected from June to the middle of October. These data are similar to those from an intensive study of a population in Marion Lake, B.C. (Winterbourn 1971) , except that most larvae overwintered there as instars I11 and IV; egg masses (4.5-5 mm diam., approx. 150 eggs each) were found 9-24 September.
Larvae are shredders, vascular plant pieces and filamentous algae combined accounting for over 71% of the total gut content in material (10 LV) we sampled. Animal fragments averaged 9.7% but in one individual accounted for 97% of the gut content. Diatoms were present in small numbers in most guts, averaging 12.295, although one specimen contained approximately 77 percent diatoms. Fine particulate organic matter averaged 6.9%. Our data contrast strongly with those of Winterbourn (1971) who reported only sediment and animal fragments in the guts of this species in a lake habitat.
Head widths for the last three instars have been established as follows (n = 204): LV, 1.62 mm (range 1.25-2.0); LIV, 1.12 mm (1 .O25-1.125); LIII, 0.725 mm.
Range. (Fig. 14) . As defined here, 0. unicolor is transcontinental through northern North America, extending throughout the western mountains and into eastern Asia. In North America the species is recorded from Alaska, Alberta, British Columbia, California, Colorado, Idaho, Maine, Manitoba, Massachusetts, Michigan, Montana, Nevada, Newfoundland, New Hampshire, New Mexico, New York, Northwest Territories, Nova Scotia, Ontario, Oregon, Quebec, Saskatchewan, South Dakota, Utah, Vermont, Washington, Wisconsin, Wyoming, and Yukon.
Material examined and other records. ALASKA. 24 June-27 September. Mile 140, Hwy. 3 (CNC). Admiralty Is. (ROM) . Anchorage (ROM) . Angel Cr. (ROM) . Bear Cr. (CNC). Byers Cr. (ROM) . Chatanika R. (Oswood) . Chena R. (Oswood) . Chichagof Is. (ROM) . Chilkoot R. (ROM) . Circle (ROM) . Delta (CNC). Eklutna Lk. (INHS). Etolin Is. (ROM) . Fairbanks (CNC). Glenallen (ROM) . Gulkana R. (ROM) . Haines (ROM) . Hood Bay Cr. (ROM) . Iditarod (MCZ, USNM). Juneau (ROM) . Kenai Peninsula (ROM) . Kodiak Is. (ROM) . Lk. Iliamna (ROM) . Lowe (Oswood) . Lower Summit Lk. (ROM) . Moon Lk. (ROM) . Palmar (USNM). Parks Hwy., mp. 128.5 (ROM) . Port Heiden (ROM) found, we consider them to represent a distinct and previously unrecognized species.
Adult. Similar to 0. unicolor in general body characters and venation, but distinguished by characters of the male and female genitalia as outlined in the key to species. Colour more similar to yellowish variants of 0. unicolor than to the darker brown specimens; dark markings on the fore wings around the corneous spot in cell R4 and around the thyridium variable. Length of the fore wing:
8 18-20 mm; 9 20-21 mm.
Male genitalia (Fig. 11 ). Segment X with external branches in lateral aspect broad at the base, usually somewhat tapered toward the apex, orientation mainly in a vertical plane; internal branches in dorsal aspect with a double-edged median crest; subanal plate in dorsal aspect extending beyond the periphery of the internal branches; inferior branch of X prominent as a flattened tongue between the external branch and the subanal plate. Phallus with parameres entirely separate from the aedeagus except at the basal articulation, spines fewer than in 0. unicolor and bent, proximal spines cusped with small accessory points, apex of each paramere a prominent membranous lobe.
Female genitalia (Fig. 13 ). Segment IX with tergum consisting of enlarged lateral lobes as in 0. unicolor, but the lobes concave ventrolaterally; sternum of IX somewhat folded and less sclerotized than in 0. unicolor. Segment X in ventral aspect shorter and broader than in 0. unicolor, and more widely divided dorsally, prominent basal shoulder lacking. Vulva1 lobe in ventral aspect with median portion wider and more pointed than is usually so in 0. unicolor.
LARVA. Unknown for this species, and consequently Onocosmoecus larvae from the general range of 0. sequoiae cannot yet be assigned to species.
TYPES. Holotype male (pinned): CALIFORNIA, Tulare Co., Salmon Cr., trib. Kern R., Horsemeadow Campground, Sequoia National Forest, approx. 7000 ft., 10 mi. NE Kernville, 7 August 1985, black light trap, R. W. Wisseman; Allotype female (pinned), same data as holotype; Paratypes 4 8 3 179, same data as holotype, specimens pinned and in alcohol. These specimens are deposited in the Department of Entomology, Royal Ontario Museum, Toronto. straight, and the apical membranous lobe is also reduced. The fused internal branches of segment X are more flattened than in the typical form and the median crest less distinct; the external branches of X tend to be straight-sided and less tapered than in the typical form, but are enlarged apically in one specimen in the Shasta County series. Females of this variant are similar to the typical form. None of these variant specimens is included in the type material of 0. sequoiae, and in the continued absence of intermediates, they could be considered as representing a distinct species. developed into a flattened tongue between the external branch and subanal plate, external branches of X largely orientated in a vertical plane, frequently broadest at the base and tapering apically (Fig. 1 la) . Known only from the Sierra Nevada
Mountains of eastern California (Fig. 14) . ......... sequoiae
In lateral aspect, inferior branches of segment X usually lacking, occasionally present but very small, external branches of X oriented more horizontally, frequently narrow at the base and broadened apically (Fig. 2a) . Widely distributed in North America including California (Fig. 14) 
